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#^ ^;<>: 2004/3/16 



^SLS.. (1) 4-^11^:^1 ^ ^s^s^ ^elJi^. (2) -fefl^ 

(3) ^sl^7i 1:^71, o]^ 7>^ ^-§->^^ wl^-g-^^ ^ (4) ^7fl 

^il = S «cJ-^ ^«:>fl AV-g-S)^ t^^^^ 31^;^> 

^11^^^ ^sl. «:^^<H1i'i^1^ Ji^;<> 1-^^ %-§-*>^A^ ^7]-#^ S^<^m 

^1<^ <^1^^^^ , ^7] f'Bfl is-^si -§-oi*>7ii sVb^ -fr 

7l -^Tifldfl o^tb ^ 7m S.^^^ ^ Siul 

wlSfl ^ 71:^1^ 7^s. ^'^^(Young's Modulus)^S. 7]^ ^^^^] -l-^oflA-l ^ g^^^ 

£. 1 
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#S.-§- ^ ^^-{COMPOSITION FOR MOLD USED IN 

FORMING MICROPATTERN, AND MaD PREPARED THEREFROM} 

£. 2afe ^ Ttl-e^- 80nm^ -S^^ ^^V^^l^ ^}^<=>] 

£ 3a^ ^ ^^^] lOOnm, ^o] 450nm 3.7] 2l 7)^0] i^^Ejo^ 

£ Sbfe £ 3a^ oj^^-j-o^ 7]^ >8-<ill ^^^^ ^^>^t^1^ >^>^<^1^. 

S. 4a^ wl^ic^H tti-e). ^s.;<ll2)-ofl a>-§-^, ^^o") iso/an. ^<:>l7> 70(m'^ ^ 
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10^M323432 



2004/3/16 



<8> ^«:^ t^<a=t!: 3.7l(nm-cin)5^ 3t|]^* ^o]^ ^=-g. 2^^^^, 

o]S.^n ^S-Cmold. ^ sfl^ ^^^^^^ ^-^r ^^S.. -^^HI^Vt)!^ 

<9> ^ ^i^:^! i3>fil- :g-ol, ^S.^, ^7.>. ;c>7l, 5.^1 >ii^>, ziHl ^;^>7l:41 iJi^^V. 

-8- te-^lHC*^!* *^ ^IH. ^Bjl-et-^^ AlH) 7]% ^ofl BJI^ 

* ^^^*>^ =7^^-5l-7ll ol£!^. ;^ol 7]^ xi]X\] 3^^^ ^^^^^ tflS^ol 
7]i^ <il-8-^<^ 54)^^ ^'^^^V^ S.S.s)^ZLS)-5Ej (photolithography) i^^o] ^ 

<io> >a-7lt!: SSslr^nel-si) ^^^^ ^<^] tfltlr ^-§-^^* JL^t.} #^(<^ll- 5LS.iill 

<a^^ 4^^^ ^«fl ^^^1- ^^■^]^ ^%^}^. 

* *«fl al&;^> 1-^* :^l7lt^S.'i^, 3iflB)^«:>ui;^> l:;^ ^ofl ^ss. sfi^ 

7]%^<i\] #:g^ ^iSVfe JtflBl^^r}-. 
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10^W!r023432 %^ 2004/3/16 



<^l-§-«fl^i 7]:^ -^ofl 2: T^Hl^i|)€. "^l* -i-^ 'Jd^^l lOOnm ^ ^l>^fl ^^^*>fe ^ 

^]^, 7]^ JL^^Bl. ^^^^ Jl^;^> 3.^, 2x.%. ^-y-. JL-B: 

7V^ ^cf^ ^>ll7l- $i-6t^. olsi^ -^7>^ ^ 

^HB^J^ ifj-^^l -gj-vlS-A-l q-i^ ^S^H iq:S!ine|-3r|(nano-imprint lithography) ^^o] c;ife 
cl], '=>] ^J-^'^l^Hfe ^^i 54)^0] ^A^^ fl-^(Si) Ta^tbChard) ^ 

W]^>o^ <i7>dll>^^ al^^V ^^o] 7l:^3(. tfl-^A]^ ^ ^5^1^ ^ Aj-o] o]] ^O^) ji^^ Ji<^ 

:^5lt!: ^ ^S-^q- 7]:^^ *el^>fe ig-^^S. 7]%^ JL^T]- ^jco^ 3^^^ ;^A>Al 

^ ^dt 341^31 a.7l7> tfl^ 7nm^JL >flAlslJi ^irl- (^ulJE--^: S.Y. Chou. P.R. Krauss, W. 
Zhang, L. Guo, and L. Zhang, J. Vac.Sci. Technol. B 15, 2897(1997)). 

5+ 7]^-^ «-2l*>7l7> ^;^17> ^al, IJ-^^S. ^«t| ^S. ^ 7l:Q:^ n]- 

^ 7>^A^Ol ^^%>7fl Slfe ^;*ll7> al^0.s. 7>«i^ Jl^/^> -^^^j o. o]^^oS{ 
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<i4> w]^^^ 51 tb sl4i:^2l-:sJ| <^]S.^ ^14 'aifl^CuCP: micro 

contact printing), S.M]^ -i-^ (MIMIC: micro-molding in capillaries), ^l-^fl 

■i-^CuTM: micro-transfer molding), l-^(soft molding), 3.^^ ^ Bl4tZLBl-3^ 

(CFL: capillary force lithography) ^^^^o] SX^^. o]^^ IJ"^*^ 
^^^V ^^^^1^ PDMS(polydimethylsiloxane)» >^>-§-t!:^^ ^<=>1^. 

<15> PDMS -i-:^^ <9-^^. ^'^^sfloln.s. 7]^^ 5.^31-31 ^^tb ^^(conformal 

contact)ol 4^-fi3^. S^<^1ui;^l7> S.^^^ ^^n^] ^<^} 

^ 7l^ SL^-^S-^Bl '^tW ^^7} 7}^^}r^^ ^'=>]^, 3^}^ ZLl-^S(network 

structure)<Hl 7]*^^ 7]^ ^5zl->^(high gas permeability)^^ 91^ ^^7> -g-ol 

<i6> ^^<^1, PDMS 71:^1^ 7j-s.7> ^>^^^lolSS. ^^<^1 '^7\] <a<HM- 

« 500nm <^1*»^ n^^<^l 1:71-^^1-3., ^^^Kaspect ratio)*^ a.7fl 

l-^<a(toluene) 'S^^tl -^7l-g-pfl«^ Sl«f| ^-8: (swelling) 5l<H ^^^1 

*>J5.S. S|1B1^<:^1 AV-g-^ Jl#;^> ^ -S-PflSl ^a^*:^! ^^tb ^ll^^l ^-^1=^. 
<17> SEtb, -^71^!: 4^ 'tJ-^ <='1^H1 T=1r^#^lol :^^lol 7))^^ 

7]% S^ofl 5.Bl# til-^ €^ ^IHI- A>-g-^fecll. o]e;\^ 

^2: AlH^ ;^12:«>71 ^2. ^ ^tb ^'''V^ ^ ^^<^l'^i ^V^-?! 

f-31 *-^^<^ll-i;^l^ ^^^^ ^>-§-*M €2^^* ^-^^tt ^"^l Al-§-S|al Sicl-. 
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^^ ^;^>: 2004/3/16 



§ofl ^^Q:^ ^^1-^1 ^ ^^M- ^ ^^S. oi-g-:^ri-. oiejti- oj-g-^ 

^>^>7> 7>^«l-7fl ^^S:^ ^^o] o^^ji ZL >^ll2l-7mol ;g ^ 

^^■i: ^7l ^-^^1 ^^1+ ^^1- ^A^tb ^^Am7> A>-g-E)jl ^i:!-. 

tilia^ 3)-^ Ayo]^^ ^iH^ofl ^^^^ ^ ^oi -g-g- ^^<^i ^ 

Pistb ^^S*>7l ^c]-. :£ ^^^ig^^l^i^ ^^1^ ^ ^^^^ 7>^ 

^2,^6] :i^€f|-T3^, tfl^ ^2: ;^l2:«r|-7l ^^^i^^l^l ^-tfltl: Wl-g-o] S.^ 

<19> rcl-Bl-A-l, ^ 7l^Sl «fl^«V7V^t!r ^"^-^ ^^^«> 

ai;^> 7l:S:3Z).fi1 ^Bl7> -g-ol-SfjL, -6-7l-g-i^||«^l S^t!: ^^^-^<^1 , -fr^^^^ 7l;^l^ 

7j-£# ^^«>7n -fr^m ^ ^fe. ^«fl ^^7> -f 0>a^S|lolB 
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%^ "a^>: 2004/3/16 



<2o> ^^«1-7l ^-sfl, ^ ^^<^lAi^ (1) #^^<iM:^l^ -^n^A ^^s]^^ 

n ^-g-^ ^BluHH 40 tfl;^l 90 (2) ^7] ^BlaH^^Jf ^-§-^^ 7V^ 

60 (3) >a-7i (1) ^ (2)^ ^ 100^^^*^ t^\^, ^^^7] i:^7i, 01 

s. -.rf^ 7]-^ al^-l-A^ 0.01 200 ^ (4) ^7] (1) 

^^1 (3)^ ^ 100 ^%=^<^ x:fl^. ^7llAl;*ll 0.1 ^fl^l 10 ^^^» ^^^Vfe. 

<2i> a^, ^ ^7] S^l:^ ©l-g-^ -i-JE-Sl 41^ ^ <5l-§-t!: T^iH 

^'^^^(high elasticity)5i|- ^>^(bendability)^ ^<^^7] ^tb ^7l -"^^ (1), ^ «A^<iim 
^1^ -fell^J^l ^21^^^ ^iii^ 27B ol^a-si ^^^i ^^7l» 7>^ (3is1^)^l«j-^ 

((cyclo)aliphatic) «cJ-^#(aromatic) -fe^l^^ 1^ ^^l^"^ ^ ^-^^ . 

^S.^ -H-^^ (flexibility), IE (surf ace hardness) , ^t^VS.'^ , ^fl^^^, ifl^'^ , 
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103BPb23432 #^ ^^1-: 2004/3/16 

<24> ^^<^lAi, ••(BjlBl-)c.>3.^^olH" Hi- o>a^Bll<^lB(acrylate) ^/£^ ^t^<^}3.%^ 

<ilm(methacrylate)* ^^^l^^^. 

<25> ^-S«^1>H. £^ ;^l^^(aliphatic) ^/5£^ 

^el^^l^^(cycloaliphatic)^ ^T^'ltbi:!-. 

<26> ^^<i>«>i, "^^^•^^^I'^d (active energy ray)" ;^l-^^(ultra-violet ray), ^ 

^^( infrared ray), ^ (electron beam) ^-i: 

<27> ^ ^7] (1)^ 1-= f^<^l 40 vfl^l 90 *y=-^S. AV-g. 

5]^. ^tq- a^^Tg 7l;^ia^ 7j-3E7> "icH^lai. ^>H^l7l ^a^, ^-^^^^^l 

«V«^ 7]:^ ^^tb ^1^% ^ '^1^7171- o]^n 

<28> -g- 1:1^^ SA^#<^1 ^<H^i, -3-71 ^511^:^1 ^Blaitil 7}^ 

(^^^ (2)) ^<^]Ai, (i:^lE}-)o]-3.m5ll<^lH^l ^^^1^ ^^1^^ ^]^^ o]^^^ o}3.%n^]B.. 
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o>mo{|tl)H.;^l ^^j^llS.^ ^j^l^^^ A>ol§^^^ «li^oil^ls, 2-<^1^^-€ til^«5llEils., 

1.6-^>a:4o1^ iij«1^6flBj)e, T:l6j|€^#Bl# t:1wm«^^1=.. <^€^#Bl# ^€ Wl^*^ 
^6i]Blls, He^Hl^'^'flefls, :«lBl-<^]el^Bll- Bel <>>m<='fl . 1.4-A>ol3.^«} 

^ -ii^^H ^ 9X^^, ^1*^ -^71 (1)<^1 tfltb ^^^nj. d>u|ei-, 

S|T3^, ole|^ s.^6Jl ^^t!- '''V-g-^^ 10 ^fl^l 60 ^^^m. 

<30 ^ ^x^^ ^'^'^■l. -1:^71, l^tfl: 7>^ 2l-g-^€ ^ 

7>;^)1» (3)^S. A>-g-*>^c|l, o] ^cofl o]^ S^A^^ ^<^^>7l ^*fl A>-g- 

(3)^ ^^^^ ^^^<^1 9X^^, ^ 1 ^ 

<3i> (3a) ^eie7Usilicon group)» 7}^]^ ^-|-^^ S-ii^^ ^-i--^^ * 

<32> (3b) 1:^^71 (fluorine group)* 7}^]^ ^-§-^^ Si^T^ ^-§-/^§ *B^ul^ . *^ 
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m:^ '^^}- 2004/3/16 



^ : ^ 

<34> (3d) ^£1^7] ^o. ^>J.7l# Sfe "^^m ^^im ^2^^ 

<35> ^7] (3)^ '^1^'^ -¥-<^ ^«I1>H^ -g- '^^^ (1) 

^ (2)^1 100 ^^Y<H1 tfl^ (3a). (3b). ^ (3c)^ ^4- 5 ifl^l 200 

•^=0.3.^ (3d)o^ 0.01 5 ^-91^ '^f-^^ ^L-^s^^ ^o] ^^^-j-r)-. 

<36> ^r^^ 2:^^!-*^ ^ 7^]^]. (4)^8: ^^V-R-el-^ 

^^1- Sl^, ^71 <a=oi^^ 7flAl;^fe, ^71 ^-g-^ ^^^(^^^(2))S.A1 wl 

%A^<>imp^l^ :^^oi] s.:s:l SL^j-^ ^ ^ . T^^fl^^ <=^lS.fe S.^ <g (onium salts), ^l]^ 

'^ll^ ^(ferrocenium salts), Sfe x^oV^itb- ^(diazonium salts) ^<^1 9X^. 
<37> ^7flAl;^1fe ^7] (1), (2) ^ (3)^ ■^'^ tfl«Jl 0.1 ifl^l 10 ^^5^ <y: 

<38> ^7l5q- 2:^^^ 7>^ ^ 1:^^ 2^^^^-&, ^Bfl^ ^<5l '^-^^'^fl >«^>-g-^}fe ^7] 

# T^lAfl nJ-^ 4iM -i-^ ^^^^ 

ji^;^> #^ *s AV-§- >i3-^#3i|.^ ^Bl, T^^l* 7l-&^^s. 
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^^^CYoung's Modulus)^^ 7]^ ^^^n] ^S-oJl-H 't- ^SX'd M-ii ^^1^^ ^ 

<39> ^ ^tgo^ #M A># ^o] ^g-^s)- 

;g^€rH ^el^T^I-. ^Hl^a ^^^-i-^l- T^^l ^^V^^*^ ^^*>7ll -i-^sl 

si ^1-. ^4(soft) ^^(hard) ^ ^m^^^ ^11^ ^<^>H -Jd^^H 

<42> «V-Si|- :£ 1^ b«^l M-Bl-^ ^y-o], P>>iBl#H.ofl 

» -8-7]<^ zi ^o]] t^x\ yc><q^ 1 ^ ^^^^ =T^^1* ^*Vfe 

-^^1^^ ^ai ^7> :=g^^mt:1-. ^14 A>^^ 7^^^ <g ^ ^a-^:^^!-^^ ^^1^ 

^*<H^ ^^A>^ -g-S.ol] irl-e). Sfe ;^;gsl ^a^^ 7>^ ^^S. ^ ^tf. 
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^i;^i^<=ii ^-B: ^^^]^ ^^^<^] >^>-§-^ ^ 

<44> 7]^^ (<^11- 1-^ ^^tt M-i^ 

^H^H e1^nsl-3E|(nano-imprint lithography)^ PDMS^il- ^-Br ^^^^1 o]-^^ ^ 

# ^^^(uCP: micro contact printing), i^l^^l 3.^^ (MIMIC: micro-molding in 
capillaries), ^<^1 #^(uTM: micro-transfer molding), 9^^^ ^'^SCsoft molding), 

2.4^ ^ e)^^sl-5i|(CFL: capillary force lithography) )^ nt^S. -§--§-€ ^ 5:1^1. 
<^l-§-t!r <=fl^^l^ %-§-^ ^€ ^^^^^<^>^i ifl^ 

<45> i^l* ^ nil-el- ^A^^ s.^^ 5ilBl^<:.11 ol-g- A], -§-xill7> al^^V -§- 

<^1-S-«^H ^ 7l^^ 71^ >a-«:fl -R-^^^^ 

^^^m ^ 4Bl^€:>7lv+. -g-Pl)7> al^;^> -§-^* «>l-§-«H 71:^ >8-<^1 

:^>^^ ^711-^ 7^-3-'^ ^ ^7l #^1- oi^sv*^ ;<>iq<d^ SAf^c^ 

<48> ^V7l lE^il- 2:^^ O.^ -S- ^^<^1 ttl-^ SA^#^ ;^la5:§>^tl-. 
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<49> IS. 1] 







1 


2 


3 


4 


5 


1) ^-^-^im^^-a 


23)-g-'y -^-iSl^ ofa^^ol 


31,0 


37.5 


31,0 


31.0 


36.0 


23h-g-Ai 7.1^^ ^9D¥>- ^^V^^^ol 


25.0 




25.0 


25.0 


20.0 


33)-^^i yCi^^^ ^^1^ <>>H^^o1 


12.5 


25.0 


12.5 


12.5. 


27.5 


3^-8-^ -^n^ o>H^^ol 




12.5 






- 


6^-8-^ -f^^ oi-ai^snoi 


6.5 




6.5 


6.5 


11.5 


2) 




12.5 


12.5 


12.5 


12.5 






12.5 




12.5 


12.5 


5.0 






12.5 








3) ol^'a ■¥-<^-S- 




12.5 


12.5 










12.5 














12.5 








clpll^^el^dOOcSt) 






1.0 




1.0 


4) ^VfrE^T^^ 




2.5 


2.5 


2.5 


2.5 


2.5 




1.5 


1.5 


1.5 


1.5 


1.5 



*(a), (b): 

*V '^^ 1) ^ 2)S) ^ 

•2: 1). 2) ^ 3)S1 ^-i- 7)^^ ^ ^^Jf. 

•4: 2'a-^Sl *]-o1=s.aH^ o>amsll°lS. S 4.4-clAM^S^'anS^ c1o]dtAlo>^ols 

♦7: iiEl-«>I|B5iel§ Ha^AiajolE Bai6>3iai^|ols ^ 1.4-el<»liii'»>l«»V^olS 

^^^^ -y-i^^^-a- ^''►i^ife . 



<50> 'gAlo^l 1 
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s-^E^ IrTl^V*:*^. #5l<ifl:fi^s ii'V^iE^ 7>^ #:e.«- 

<52> olsi). ^A^^ 7l:& a7l(nm~cm 7>^ ^-^J^V^tfl 

>^>-§-^ ^ -^-Sl ^^«l(high aspect ratio)* 7H^ a^i^lvqlsfl^ ^^^cfl nfl-f 

<53> :£tb, ^71^ :^ol ^ = 5>|- ^^]^ AlH^l €^>^ ^^)^ 

^-^(^^ ^^)^ 7V;^m ^l^l^lS. ^^^S- tiling (backing)^Bl*H 

^2:31 *:E.» ^^^^ ^ 9X^-& #€:<^14. 
<54> ^A].:^] 2 

<55> IS] ^iguii- i^ei, £ 1^ b«i M-Bl-^ ^^<^ ;*ll2:«>ai;^> ^fe 

<^ 5. 1^1 ;^]So^l ISl S^^cifl xr)-sfe -i-JE. S^*>al ;^}^^^^ 7>>§^Al^ ^ ^l* 

;^>iq'a^S. rfA] 7>:^^Al^t^. o] ^^tt ^^^^ ^«S*>fe 
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■S^Vfe -i-H.* ^ ^^"^Ai ^ :x\.si\^ ^S. 2:>^^l-ir ^>>i 

^^jq^s. ufl^gsM ^f- T^^^ ^14^ ^ Si-I-^ 

<57> ^aHI 3^4 

<59> ^aHI 5^6 

<61> Wljjlofl 1 
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^ l-TlA] 3^^oi o.^ n^^^] p>.iiBi-i-s.ofl 'd-<^> ^'^>7> <H 

£ 4a^ 4b « -f-tfl ^91^ ^ ^4. 

<64> Hljil<m 2 

<65> 2:^^!-^ :^]3i<^ 5^- ^«>1 €^tb ^^]<^] 1^ 25*]- 

<66> 7>5i^£^ <?1^ #:e.21 -6-'^^^^ ^^^V^l 7]^3\. •g-<at!: 

■B-^m ^ ^^i-^i^^, ^>»«1:=^l7l(high brittleness) ^^^^S. ^^a] ^tI] 

<67> >a-7l -gAH 1. 2 ^ 33i|- :^o] :^]^^ *^l-g-*M 7^ >S-«=fl 3ifl^^ i^aj^ 

^ ^1i«>^^^ ^ -^-^ 3E. 2a, 2b ^ 3a. 3h<^ S.^]^ ^^trf 

<68> £. 2afe- ^ 80nm ^^^i)- j^V:^^ sj)^^ x>5qAi ;g^<ii] 

5q- :&ol, p>>,El#:E.S.Ai :s^^o] ^b^^ 7]:^^ Al.^*>Jl ^ ^x^<>^ 7^>^^ 

^ 2:^^!-^ 7)43:011 s^tlr ^ ;^>iq^-^S 4^ ^ 2:AV*>^ ^.iq 

<69> £ 2bfe- £ 2a«^ ;^|-iq^ -1-=^ <5l-g-^«=^ 7]^ 'S-ofl ^-^^ ^€ 

^ ^nl;^ £. 2b<^1 £^1^ J^fl^-^, 71:^:^5. 'isiS- ^ll<^l3J]# 
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34)^^^ 3L^7\- #2lihBl ^(polystyrene)^ >«>l-g-«1-<^ , ^^^> -8-^* 7] 

JQ: S^t!: ^ ^7] <>l-§-^<^ «c}-^(soft molding)^^. sflB]^* 

<70> 5. 3a^ -g- lOOnm 3.7] si\ ;^l#3i|- 450nm ^>S-^ 7>;^lfe 

^7fl^ t§^€ €7l^ 34)^S.«?)=^ 7;>«q>?d ^^«^ ^tb 5.^^ ^;^> ^^1;^ o.^ %<i^ a> 
:^olt)-. £ 3a^ ^B.^. ^>^H1 1^ ^V^iel #:E.SAi sjj^o] ^a^^ 7]:^^ 

A>-g-§>31, ^ ^^cfl tc)-^ ^>^^ ^E. S'^^l-^ ^^^^ 7m<ifl S^tb 

^ ^>^^ ^-^^S. ;*fl2:t!: 

<7i> S. 3bfe S. 3a«>fl S-Altb *:e^ 71^^011 ^^^tb ^^^V 

^ A>-g-*>al ul*^> ^ViJ]^ -a-7l#* >^>-g-«^>«=^ . "^^^ ^ 

^1 -§-«!^^ 7]:^ ^^7l # = <:>l-§-*H ^l^-a^ 2:A>^H ^^^^l^'l^ IJ-'^^ 

<72> 5. 4afe -gr l<fl vc^^ M:^:^]^^ ^}-%-^, ISO/md, ^^]7\ 70(m'^ 

3I|B^-Pl= sfl^S] T-lJiS. 3E.^€ p>>iBl^S.^ ^^-^i^l^ >»'>^<^l3l. 

<73> £. 4bfe S. 4a^ P>iiiBl A}-g-^>c^ Vi\MLc^] lofl TTj-ej. -i-JE.^ ^«|- ^1^1^ A> 

^ 1-:^ 2:Aj#^ 3^€<5l ^^^^ ^^S.^ 7]:s8r<^ ^ 7^Sli\^ ^O.^. ^^-g- 
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^•^^ ^ 71:5^: S^oij-o] ^<^^ ^1^^ ^ ^A^^] al«fl e 7];^]^ 7^5. ^■ 

^^(Young's Modulus)-^S. 7]^ ■i-=.«^>H ^^"^ ^ ti^^ *t^^ ^-i^ ^1^^ 2: 

<75> >3-7]^ ^=1- ^^^^^-^S-fe 7l^ "^B^^ ^^<?1 3^^^^^^ 
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11 

(1) %>^^<Hii^:^i-^a 511^;^] ^e)^^ 40 ifl^i 90 ^m>, 

B(|s;^ o]^^ s.^^ 10 vfl;^] 60 ^'i=%. 

(3) ^71 (1) ^ (2)i!l ^ 100 7l^o.s., ^B^S7i 1:^71, S:^ # 

7}^ tiV^^^ wl^-l-A^ 0.01 200 ^ 

(4) ^1-71 (1) ifl;=^l (3)^ ^ 100 ^^^« 7]^o_S., ^ 7U]^] 0.1 vfl;^l lo 

2] 

1 

^11}-^((cyclo)aliphatic) Sfe- ^fj-^^C aromatic) S-fe '^'l*^ ^■^l-'^^ 

31 
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(^HlE^■)<i>a.^^^l«^l:^;^l ^^n]7} o]^^^^ <:>>am^l<^lH, i.e-^^^^ r:loi.a.^5i]o]E, es^ofl 

t:1(t»flEl-)c>a^ej)olH. 1,3-^^cl^ r1o>a^iS|)olH, l,4-?-^c1^ c1«i>am^1<=>lH, ^<^^ 
t]o>a^Bfl<>m, vil^5gl^#e)# c]o]-a^5ll<:>lH. vil^^a^ x:]mn)o}3.%no]E.. 
l-el<^l€^#al# 1=1 (till Bl-)<i>aL^^lolB., ^B^-<^^le]d^:ell■ B.Bl<^V3.^2^1<='lH, ^^B^-ollB^dfiSl^ 

[^^■sj- 5] 

^1 1 

«m<^lB|ls o>^6)]^]s;^] ^^^71- aH#S.^^ al^oflBi]e., 2-<^m^'g tili^oilBJls, s. 

wi^ofl^iH., ^s.^ o>m ^^•^'fleiis. i,4-^^i^<5i^ t^wi^ 

<^nB., l,e-^^^^]^^ rlwl^ofliefla, i=1<^^^^e|« t:lHl^<ill^= . <^)^€#2l# 

Hel^n^^HS.^ B.elti1^«^l^l^, ^e^-^Hs^^bI^ mEl<i>^<^Bfls , ^ i,4-aH 
#5.^-^!: 1=1^11^^ t:ltilii6fl^le ^-^^ ^6J)a-1 l^ o]^ ^^^^ ^^^S. ^fe 
[^^«c|- 6] 
^1 1 ^<H>H. 
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(3) ol ^7] ZL^ ^c^l^i 1^ o]^ ^^^^ ^^^S. S^^*: 

(3a) ^ele7l (silicon group)* 7V^lfe ^-§->^d 3.hL^ ^-§-^^ ^elaL^^. <:4l» 

€-71 ^-fr ^S^^7l ^-^ (^lEl-)0>3^£llolE (pllBl-)o].3^^Al7l 

(3b) 1-^71 (fluorine group)» 7>;^lfe ^-f-'^ JE.i^xi^ ^^a^ ^elult^, <4» «^ 
^^"^^71 f-^ w]^ #^^S.'^^7] -t-fr (^Hl-)o>aLm^l«^]H 1: 

(3c) ^s)^7l 1:4171 » 7>^1^ -^^1; ^ 

(3d) ^^€-7] lr:±:7m 7V>^lfe -2.^. 

[^^*^ 7] 

^ 1 9X<=>\^^. 

(4) ^ ^7flAHl^ §>7l ZLl- ^«H1A-1 If. o]^ ^^^^ ^^-^S.*}^ 

(4b) ^a^^l^'^ 7llAl;^lS.A-1^, «^(onium salts), s^S-^ll^- ^ (ferrocenium salts), 
^<^}3^^ «g(diazoniuin salts)^^! 
[^^*^ 8] 

^1 1 t.>riiBl#S.(masterraold)<^ ?ll>i^*l-Jl, zl 41«^ l-S. Si-^i 

1-^ tfl^gfl 7>^lfe -irB^^al ;^>jq^«:^ ^ 0.S.>W| ^g^^l-al, ^^^l^^l^l^^ 
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[^^% 91 
[^^*^ 10] 

^1 8 afe >ll 9 Sil'=>1'H. 
^l^l-^ 
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is. 11 




A A A A. 
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